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In the preparation of the present ephemeris I have, not with¬ 
out hesitation, adopted the position of the axis of Mars which 
Hermann Struve has deduced from his investigation of the orbits 
of the satellites, published in No. 3302 of the Astron. Nachrichten. 
The inclination of the equator to the orbit of Mars is increased 
o°’344, but the node on the orbit set back 2°*973, and it is a 
question whether the foundation for the new determination is 
already sufficiently secure to warrant its superseding the pre¬ 
vious determination from spots. Nevertheless, I have considered 
it better to make the change, especially as the computed areo- 
graphical positions of the Earth and Sun will serve for the 
satellites as well as for the planet. 

P denotes the position-angle of the axis of Mars, L — 0 +180° 
the longitude of the Earth referred to the plane of Mars’ equator, 
and reckoned from 0, the point of the vernal equinox of the 
planet’s northern hemisphere, B the latitude of the Earth, A—L 
the difference of the longitudes of Sun and Earth, B the latitude 
of the Sun, Q the position angle of the greatest defect of illumina¬ 
tion or Q +180° that of the Sun, E the areocentric angle between 
Earth and Sun. 

The brightness of Mars , expressed in star magnitudes, is 
computed by Professor G. Muller’s formula— 


-1^787 + 5 log 


rA 


'nfa-O 


+ 0‘0l486a (here E), 


or rather by its equivalent— 

+ 5 log (?*a) + 0*01486 E + 0*703—2, 


in which the defect of illumination is assumed to be represented 
by the empirical term containing the angle E expressed in degrees. 

The measures of the planet’s diameter made with powerful 
instruments and wire micrometers, demand the assumption of a 
larger value than that derived from measures made with helio¬ 
meters of rather low power, but the most suitable assumption can 
only be made when the resulting measures of the equatorial and 
polar diameters for each observed set are published, so that the 
corrections for phase may be properly applied. 

If a web or a line is moved in the direction of the position- 
angle p orp-fi8o°, the distance of the tangent to the curve 
forming the limit of illumination from the centre will be 


a */i — sin 2 E cos 2 (p — Q), 

or the difference between the diameter 2a and the distance of the 
two tangents touching the visible disc will be 


2 a (1— Vi — sin 2 E cos 2 (p — Q), 
so that the defect of illumination is 

2 a sin 2 if sin 5 = sin E cos p— Q. 
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April 1896. Observations of Mars. 405 

For the equatorial and polar diameters the values of sin c 
are accordingly sin E sin (P —Q) and sin E cos (P—Q) and for 
the diameters in position-angle 90° and o° sin E sin Q and 
sin E cos Q, the visible defect being within 90° of Q. 

The apparent diameters and the defects of illumination q in 
position-angle Q and of the equatorial and polar diameters 
are computed with the assumed value (at distance 1) g n ' 6 o. 

The difference of about 5 0 , which Mr. Percival Lowell has found 
between the areographical longitudes of some spots derived from 
his observations of 1894 and the corresponding longitudes of 
Schiaparelli , which the ephemeris was intended to represent 
approximately, requires to be traced to its source and to be 
cleared up. A search for some error in my computations, which 
might account for the difference, has hitherto been unsuccessful, 
and an alteration of the adopted rate of rotation, such as would 
reconcile the deduced longitudes of 1894 with those of 1879, 
could not be reconciled with the older observations. Under 
these circumstances I have had to defer the further search for 
the source of the error and to break the continuity of the 
“ Longitudes of the Central Meridian ” by adopting in the pre¬ 
sent ephemeris approximate alterations derived from Mr. Lowell’s 
statements. When the detailed observations of 1896-97 as well 
as of 1894 shall have become known, I intend to resume the 
search. 

The data of the ephemeris are already corrected for the 
equation of light, so that they are to be interpolated directly for 
the times for which they are required. The differences between 
successive values of o 0 , the longitude of the central meridian, 
vary between 700°’16 and 702°*45. 

The ephemeris for the opposition of 1886 in vol. xlvi. of the 
Monthly Notices is accompanied on p. 33 by some remarks, which 
observers will perhaps bear in mind during the approaching 
observing season. “It is desirable that the question should be 
settled how far the variations in the aspect of the dark markings 
on Mars are due to the relative position of the Sun and the 
Earth, and especially what changes take place in the aspect of a 
marking, when, in the course of rotation, it reaches or leaves the 
vicinity of the point where Sun and Earth have the same zenith 
distances, but opposite azimuths.” This point is in position- 
angle Q +180 and at the areocentric angular distance -|E from 
the apparent centre of the disc, but as “ observers may perhaps 
be more readily induced to watch their opportunities, if they can 
easily get the areographical longitude to' and latitude / 3 ' of the 
point,” I gave there a special little list. As the present ephemeris 
contains the values of A — L and of B referring to the Sun, the 
areographical position of the point where the effect of reflected 
sunlight may be looked for is approximately— 

a' — <a 0 — -§ (A —L) 

= + B). 
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406 Mr. Marth , Ephemeris for Mars . 

The seasons on Mars begin according to the assumed 
of the planet’s equator 

1896 July 137 Winter solstice of Mars' northern hemisphe 
Dec. 19*3 Spring equinox „ „ 

On April 8, at i h 32 111 Gr. Mars passes 2'*i south of 
3 m *2 c Geminorum. 

Col. Coopers Observatory: 

Markree, Collooney , Ireland . 


LVI. 7. 
position 

re 

the star 
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